Galanin-like immunoreactivity within the primate basal forebrain: differential staining patterns between humans and monkeys.
Galanin-like immunoreactivity (GAL-ir) was examined within the basal forebrain and adjacent regions of eight young adult New World monkeys (Cebus apella), one aged Old World monkey (Macaca mulatta), and eight humans without clinical or pathological evidence of neurological disease. All monkeys demonstrated similar patterns of immunoreactive profiles characterized by a continuum of GAL-ir magnocellular neurons located within the medial septum, diagonal band nuclei, and nucleus basalis. Colocalization experiments revealed that most (greater than 90%) of GAL-ir basal forebrain neurons also expressed the receptor for nerve growth factor (NGFR), an excellent marker for primate cholinergic basal forebrain neurons. A few smaller parvicellular GAL-ir neurons were also observed within the monkey basal forebrain. In contrast, identical cytochemical experiments revealed that virtually none of the magnocellular neurons within the basal forebrain of humans were GAL-ir. Rather, a network of GAL-containing fibers and terminal-like profiles were observed encompassing the magnocellular cholinergic neurons in humans. This immunohistochemical species difference does not appear to be mediated by procedural or technical factors since human brains contained numerous GAL-ir perikarya and fibers within adjacent regions including the bed nucleus of the stria terminalis and medial hypothalamus. These data demonstrate that there is a prominent phylogenetic transformation in primates with respect to the processing of GAL-mediated information. This species difference potentially relates to the severe basal forebrain degeneration reported in human dementias and illustrates the possible need for a reevaluation of the use of monkeys as an animal model of human basal forebrain-related cognitive dysfunction.